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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract 

PURPOSE: To prevent display defects and the 
degradation in display grade without deteriorating the 
surface of an oriented films by forming a protective film 
on the oriented film, then forming columnar spacers 
thereon and removing the protective film thereafter. 
CONSTITUTION: After a thermosetting polyimide soln. is 
applied as the oriented film 2 on the surface of a 
substrate 1, the substrate is heated for a prescribed 
period of time and thereafter, the surface of the 
polyimide film is rubbed with a roller mounted with cloth, 
by which the film is subjected to a rubbing orientation 
treatment. A titanium film of a prescribed thickness is 
then formed as the protective film 29 on the surface of 
the polyimide film. Photosensitive polyimide 30 is applied 
by spin coating on the protective film 29 and is 
prebaked. The patterns of the columnar spacers 31 are 
exposed on the formed photosensitive polyimide film 30 
via an exposing mask and the film is subjected to 
development processing. Such substrate is heated in a 

discharge type oven to evaporate the remaining solvent and to form the columnar spacers 31 
on the protective film 29 of the titanium. The substrate 1 is thereafter immersed into a titanium 
etching soln. and the titanium film of the parts exclusive of the parts under the columnar 
spacers 31 is removed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



httn*/ /wwwl inrll it 



/PA1/r^*5iilt/Hft+a;i/ma;n/ w AAA a 9ft^1 inAAORnF;P?9RP1 htr 7003/05/08 



Searching PAJ 



2/2 v 



[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] * 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa2831 1 DA406059228P1A.. 2003/05/06 



(i9)B*s*jiWf cjp) 023 & H ij5f ^ (a) ai)$smBB&§i#^ 

4#B§¥6-59228 

(43)&«B ¥j£65Kl994)3J!4B 



G 0 2 F 1/13 1 0 1 9315-2K 

1/1337 9225-2K 
1/1339 5 0 0 8302-2K 



(soma** 




C71)tbKA 


000003078 














(22)&IBB 


¥j£4*P(1992)8^12B 












(72)&93# 






























(72)#SS8^ 


#JU -2: 










w^jiijuui »itr*K*«i*2E*r i #» 


















(72)%?8« 


5£5£ 




























C74)f^A 


hike sfe 





(54) [&gge>*«o iffiSS^^ojes^ 



(57) mm 

ism «**»ca«mo**yy*»£ 




(d) 



III 111 ffl 



>29 



(2) 



^¥6-5 9 2 28 



lW«B«U C0^|3fE^I&irS2O<DS«©7^^ 

awn t A-r sxs* m-r zm mectstoh 

Bmomnflffi] 
[000 1] 

[0 0 0 2] 

snfcj«aiflK*©ain*i»±r5i'->ww**fli 

fe»J5— ^OStE±k:»Slh-7^> f X^(Thin Film Tra 
nsistor. (TFT) ) & if ©EMiR^ SIS 7 

Xh-^<D#|£§©PcgS:&»?ST-£5fciiK SIS, }£bI 

%m&&&Sk?otofmtD*>*>, x^-va. sen* 

[0 0 0 4] MNMEaaRytefc^T, (-fe;V* 
i--v7) 8*0«iM«1tlcWtS«(RRtft. 

^ty?., T$&fc£^n a pffi©&{t;©JIBi:fcS. -b^v 
te^frfe^iotoSi:. BAHOiML TFT©»WL 

HfeTfigTSS. Sfi*. ffliii£jj*/<*>V©SS«lffl{k • 

*EPaEl8£J5-£«:3&g#£fcTfr;fc. 
[0 0 0 5] ±AMP+ v 7*— j£teffitofc*fce«**< 



[ooo6] c©p«as€r?i€ec-ro«> wni> 
? ^-j^©— » tec T-i±m*-z>c ctii±i2iRiKo<r 

0 , ElftK-tf.. 7 * b y y ^9 7 w XgT'©x y 

10 [ 0 0 0 7 ] 

[5KS^»J*LJ:-5 fcfSPia] ^©teH^SI?© 

5. 

[0008] 

fc#fsu§«\ ^-rs2o©s«(0W(Ri-r5sa»ciE(p] 
e^x^— ^x^v**T-taxjgj£U cn^oas 

F5tc^^:^A-r5Xg^Wrs?Sg^^?©Sii73 
so [0 0 0 9] 
[0 0 10] 

40 Hffi^ll 

[0 0 1 1 ] m 1 ti. ffiJUS^IR?icfiraLfcSfiOH 
3&XS^bfco S 1 ©Sffi UCT F T tffi^m® (1/^ 
■rnfeS^-f) *-*hV y <7 Ztt\cmtiLL1io COS 
« l <D^®lcElR]&2 i: LT^SftlS^y ^ 5 F<D5 % 
S?$*a-;V3-^-tcJ;t)^Lrc^ 240 *CT*1 B# 

KKSB^JSO, ^\LZ/trBfa$m*tft-otc m 1 (a) 
) „ ^t^T, C<D#y-Y5 KK«®±lC«SK2 9t 

so figLfc (@1 (b) ) . 



(3) 



^if6-5 9 2 2 8 



3 « 

[0 0 1 23 cORii2 9lc«)tttjRy W ^!W$1 6&tf V-X«© 1 7tf»«S*lT*5>^ V 

5 F 3 0ff!|;U£S8frrS{fc 1 T*^Lfc«^%Xtr>n- 1 7 ti£g*Bffi 1 3lcg^StLTl^ 0 TFT 

hU *?F7U-hftJ§VT110 KjiMBry^- »?1 5RlfSE?4gffil 3©«BICliElft«2««»** 

*Ufc: (01 (c) ) o *VCV»5. HASfil 2©Bffifctt, **-7<f A*Ji 

[0013] C 5 LTR?fiE£ tlfcaSJttt* 'MS F« 3 (A^-fi^Oli-& < &S. HaWW) Rtf#fcm«B 1 4 

0 (CBjeffl^X* ^UTftlU^- 9-©/<*-:/ftB *^-bTElWB2jWg*«nTV"»*. EAM 2 OK-lcti 

* (hi (d) ) uttfc 38««a*ffv\ cn*SHKE reai o^axsnr^a. tfttwisi ten 

Ott«7,^-t 3 1 ftf&SLfc (0 1 (e) ) . io h U y^XSoaf^C3(fi^! (TFT B^Fft* 

[0 0 14] colfiwyxy^j^ IS) ftttfflUfc^ 2*fS8 OHM fft-?!£ftgl3£> ft<£ 

fc2 »30»|HIO»T % 3 1 OTJtWO»» fl§LTfc&l/% 

©f=-^>Kft«J0f^Vfc. COttffiffiUf^^l [0 0 1 6] fcTFKU *«W<0?SSS3*ftfc»5tt 

3jC rv^TTkftiB^UfcJSKSfcftB^fc. Bl^T, fcLTli. *D AfciTOSS. SiD2fc2©JR«tf», 

y y*- F^-f^-ft^Tc<DS«i ft^s-^fc vws Fft2©*««^6Stfn*^ft< 1 

«gift#j*ufc. (si (f) ) . c<o^si«ryT*tia« 5t^t,fis#^xgT*a«x^-^ft^fiK-r5ci:^T- 

X^— 9-ft^fiSbrc^tC^evyLfc^s C0200I 

g©Bg^ietC*^TfeS^„ 20 [0 0 17] tt«^-tO»ffiffl?n5S3tftffl 

[0 0 15] COiffi 1 ±iam 1 C(iHS%UTV»ftV> B»cli£«ctofcSjJ^*fctt*#Sto*i^«Etf 

#t f Tj&y*fl&£«*iT^s. coasiic»ftts tti?n§5. *'Msf» *V7sk, #y 

?hy.y*x (H3v&r) ^ft^BKb^fe-3-^oSffi #79»iS, #'J^t;K #y*Wv, 7i"JU 

ftJgfiRbfeo S6teCO«rti-ra»««ffi«cErtlllt«SK -USB. KX7x ! /->Mim**t«*<^*'>** , 6tt 

*bEKMaa«ff-3fc«» 0 1 ©a® 1 1 enjeaww ««fl:ufct>ofr6«RS*t*** < £ t»-@o^sift 

«aWiftffl***, tnBEKtSTlnJftbTWIEOJMiHicai KffltSCt^TtS. #5?3W)*3ttttlMB*Wl«ft 
BiJLfc->-;V«ft®(t^^-b;VftO<t), ffiiflft&AL tO«3WBa«!MSS*u mMHmcZvTXR. 

^sR?»c33ttsii«aj©«Bgft^-r»fffi0T-*5. $t [0018] -sawicii. gtjttt«BfcbT«jttt*y 

BS-T5. 1 5l4««±OB«»fc*J«SnfcTFT«? BB£«n-i\ 7f 'J*I*fttt^*f 'JA'JWO^y* 

T*»>, TFT7W»Sl'±T«iRWil 3KWL ^««tt=««*««*ftW , »JMWEtt#y -T5 Ft»W & 

5ft«8trsj£TY-Ftg»K2 eAiqsit&tiTirte. 

y-Mtt«2B±lci4; y^*;MS«i:&3¥*f*JI [0 0 19] 

2 7jWg*S*lT*0. S&fcCO^SttBJbfctiKl' 40 [ft 1 J 

000 

o o 



[00 20] < OJRJWS * V-T^ F «>f £ FffcE 

ffis^ja-rsoica 0 0—4 oo*c^cin^*r^^s^s> » 



sow&u ±e«*tirr»aawife*u^sFttKic 

300 — 4 0 ox:i:v^-pfcllfSST*in^"rSf2SS^* 



(4) 



#BI¥6-5 9 2 28 



JB^Tett^-frWBjWtltf* T f T 7 H^*^ 

sci^ft^ ^mitotmr-mR^— yoj£# 

[0 0 2 1] fiEUK>*mo«- frotffite <fc 

■sTWfc&ft*. — ttfcv «3ttt#yW5 KG**** 

lis ^osDTfes. 

[0 0 2 2] C©SliStRJfc**Uf, *tf$4 -f>^OWUi 
*lfc„ 

[0 0 2 3] ^e.»c, /-vy-75f?T-l2;V%tt» 

[0 0 2 4] *SdtWOJ:'5»i:tt«^-*0»Ste* 
JttttWmtffl^Sltfr, 1 mm 2 mtzK) 

o.o5{@~ioo «©M*-eeB«ft3ci#wsLv». 
[o 0 2 5] i?mmtF$mm i ts*s^t±, ^ssta 

1 TSUI t LTffii Lfc^ * yoftb t> U tTx* 

saw i ^ y ? — r src*> •? c# y m-kt 

)Vu -fl,% X tf - Mc J: D S&^I 3 0 0 0 A \c m 

[0 0 2 6] camxcXV \£—)V7>V=>-fr-VB.tSBgi*: 
i&fS. lt t mas i m k nH«fca&JH*fS-t 5 C t #T* 

ft*Jfc*UWtt-£«Lfcfc* 300 -400 TCteinlRLT 



[0027] cn&sieMiffiiB:*sfflaoaif**afc"*"* 
fflottaaayB^fco^TtWBLfca 5 , y * * 

[0 0 2 8] AUKKli^^fcffl^fctf. 

xyfr/l/, 7;l/5. Si. ffl. -ty^-r 
£;k ftHMMBja.ifS'y a^KffcK. ^ya^SftBI 

WM*wjui*y i;^r*3-)i«ws?«. 

[0029] 

umm*&f&?2> c t »c«t t> ettx^-^fc^js-r sis 
m i ] *%^on5affij i comrnm 

30 [@2] *%Mo*fiS0>J l oga5©»rE0 
[^^o®iW] 



1 0- 


■•*» 


1 2- 




1 3- 




1 4- 




1 5- 




1 6- 


••FWVtt 


1 7- 




2 5- 




2 6- 




2 7- 




2 9- 




3 1 • 





(5) 



^¥6-5 9 2 2 8 



(a) 



(b) 



(c) 




[02] 



fp«.-. * 
31 29 




2-13 



